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INTRODUCTION. 


The Fertilizer Control was created under authority of the food 
control act as a war emergency measure in the Department of Agri- 
culture. Soon after its establishment this office undertook a survey 
of the fertilizer industry in order to determine the materials used, 
the products, and the stocks of ingredients and of mixed goods on 
hand. In view of a serious shortage of several of the materials that p 
enter into the manufacture of fertilizer, it was deemed important | 
to ascertain what the requirements of the industry were, in order to 
stimulate production of the scarce ingredients, and, if it became 
necessary, to apportion the available supply of scarce materials on 
an equitable basis. A series of questionnaires was sent out by the 
office of Fertilizer Control. The information collected is for the calen- 
dar years 1917 and 1918. In the case of fertilizer manufacturers a 
schedule. was first obtained for 1917 and the first six months of 1918, 
and then another schedule was sent out to cover the last six months of 
1918. Data on phosphate rock were obtained for 1918, information 
for 1917 having been collected by the Bureau of Soils. A potash 
schedule was sent out later in the year, and called for reports for 
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1917, for the first nine months of 1918, and for estimates for the 
remaining three months of 1918. A schedule for tankage producers 
was sent out toward the end of the year, and cailed for reports for 
the two calendar years 1917 and 1918. Data are thus available for 


. a study of the fertilizer industry during two years, both of which 


were war years. No comparison with prewar years can be made, 
for lack of data, but a future survey of the industry in years after 
war activities have ceased will afford interesting comparisons. 


MATERIALS USED IN MIXED FERTILIZERS. 


Table I shows the amount of materials of different kinds used in 
the manufacture of mixed fertilizers during the years 1917 and 1918. 


Taste I.— Materials used in producing fertilizer as reported by fertilizer manufacturers. 


[2,000-pound tons. ] 


Kind of material. 1917 1918 Kind of material. 1917 1918 

Agricultural lime......-....- 32, 602 40,252 | Nitrogenous materials—Con. 

Agricultural salt. .......--.-- 2,474 2,650 | Ammonium phosphate. ... 20, 237 7,096 

Acid phosphate.....-..------ 3, 746, 693 |13,554,000 | Tankage: » : 

Potash materials: | Animal tankage (high 
Potassium, sulphate......-- 13, 420 16, 808 PIAdC) 2-2 eee eee eee 185, 491 134, 446 
Potassium muriate....---- 12,124 19, 189 Animal tankage (low : 
Potassium nitrate.......-- 14, 478 17, 286 STade) =o -ceeeroeeeee hae 108, 775 82, 209 
Potassium carbonate. ..--- 7,656 5,706 || Garbagetankage.........-- 123, 835 96, 142 
BON aa aa ooerocsao er 2,175 368 Tankage (0, 0.5S.)...------- 5,994 4,770 
Manure sats ns o25--s--~ = 1, 684 194 i. Dried blood... 2 22-25-.52ee- 37, 189 25, 799 
Nebraska potash......-.-- 7,201 18, 815 Cottonseed meal..-......-- 306, 399 273, 876 
Cement dust........-.---- 6, 489 6,301 | Fish scrap (dried)........- 28,769 28, 813 
MaTMACeGUSL---o.-s----- == 8,499 12,105 Fish scrap (acidulated)...-- 17, 234 24,215 
Roasted alunite.........-- 667 1,999 Castor bean pomace.....-- 19,948 36, 481 
Relpiadried) sos se ccccesss 3, 064 4,777 Pigteaee 53. een esos 9, 254 7,179 
Kelp (ash). ...------------ 2,929 3, 722 SiGol Meal 2 a. ase=s== == 6,340 5, 681 
ielni(chan)so- a 26--se's = 16 348 HOIMS 2 seco bees eeee 200 74 
Tobacco waste........---- 37, 218 30,816 Hide scrape=_tcee- -= sce 218 921 
Wood ash and other plant Leather scrap or meal..... 18, 078 13, 892 

PH. -0 5555252 2s5see 555 be 6, 523 7,458 Leather (acidulated)....... 15 \oeaaeee 

Manure ash... ._.--.-2--- 2,197 2, 768 Wool Wast@—--e--c---- = —ee 1,135 1,002 
Moeldspate: oe. s---eee = 601 134 Tartar poMace.........--- 2,709 2, 893 
Sugar factory waste...-.---- 5,071 5, 250 Peat, (dried) a2 5-2. -.eeemeee 742 1, 892 
Other potash materials--.. 33, 863 34, 898 Natural: Saanoseces--s-=— 67, 715 52,549 

Nitrogenous materials: Baseigoogs: =... s2s-ceehses 518, 378 502, 132 
Sodium nitrate.......-..-- 285, 983 234, 794 Other nitrogenous mate- 
Ammonium sulphate. ....- | 125,283 | 103,356 Mais ce eee eee 39,162 29, 259 
GCyanamid —=7-=--.2-5--+], | B¢,230)) 6,009 sip Ballets. see aeeee oe. eee er 161, 932 216, 764 


Nitrate of lime..........-- 33 | 595 || Other’ materials (n. 0. S.)..- | 6, 986 11, 294 


1 Partly estimated. 


The figures for 1918 are not altogether comparable with those for 
1917, as 55 companies included in the tabulation for 1917 and for 
the first six months of 1918 failed to make reports for the last six 
months of 1918. In the case of acid phosphate an estimate has 
been made to cover the companies for which reports were not re- 
ceived for July to December, 1918. ° 

The principal kinds of material reported are acid phosphate (the 
chief carrier of phosphoric acid), potash-bearing materials, and ni- 
trogenous materials. A certain quantity of agricultural lime, agri- 
cultural salt, and filler was also reported, and a comparatively small 
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quantity of other materials which it was not possible to classify. 
It is probable that the figures for filler are not complete, as the sched- 
ule did not specifically ask for it, and many of the firms doubtless 
neglected to report the quantities used, and the same is likely to 
be true of the agricultural salt and possibly of the lime. In con- 
nection with the reported quantity of filler, it should be kept in 
mind that the filler used in the preparation of mixed fertilizer is 
only a small part of the inert matter in the product. In the manu- 
facture of mixed fertilizer, filler 1s used largely for the purpose of 
obtaining the desired grade or composition in the mixed goods. 
A concrete example may help to make this proposition clear. If it 
is desired to make a mixture containing 2 per cent of ammonia, 8 
per cent of phosphoric acid and 2 per cent of potash (the well-known 
grade, 2-8-2) and the materials at hand are cottonseed meal, con- 
taining 7 per cent of ammonia, acid phosphate, containiug 16 per 
cent of phosphoric acid, and Nebraska potash, containing 28 per 
cent of potash, the method of making up the mixture will be as fol- 
lows: 2 per cent of a 2,000-pound ton is 40 pounds; in order to 
obtain 40 pounds of ammonia from 7 per cent cottonseed meal it 
will be necessary to use 571 pounds of cottonseed meal. The amount 
of phosphoric acid desired is 8 per cent of a ton or, in fertilizer par- 
lance, 8 units, or 160 pounds. To obtain 160 pounds from a 16 per 
cent acid phosphate will require 1,000 pounds of acid phosphate. 
The amount of potash called for is 40 pounds and to obtain that 
from a 28 per cent material, 143 pounds will be required. The total 
amount of materials used, therefore, will be 571 plus 1,000 plus 143, 
or 1,714 pounds. ‘To this are added 286 pounds of filler in order to 
make up the ton. 

It will be seen from the foregoing statement that filler has not 
only a legitimate but a necessary use in the preparation of mixed 
fertilizer under the existing methods of manufacture. While it is 
likely that in the 5 million tons of fertilizer produced during 1918 
more than 217,000 tons of filler were used, the filler constituted only 
a small proportion of the inert matter in the mixture. Thus, in the 
example given, the 2,000-pound ton contained 286 pounds of filler, 
while the total of inert matter was as follows: Of the 571 pounds of 
cottonseed meal, 531 pounds were inert; of the 1,000 pounds of acid 
phosphate, 840 pounds were inert; and of the 143 pounds of Nebraska 
potash, 103 pounds were inert; so that the total inert matter in the 
plant food bearing materials was 1,474 pounds; and the ton of ferti- 
lizer consisted of 240 pounds of plant food, 1,474 pounds of inert 
matter in the plant food bearing materials, and 286 pounds of filler. 

The fact that. from three-fourths to seven-eighths of the mixed 
fertilizer sold to farmers consists of inert matter which does not 
contribute to the fertility of the soil, but on which freight must be 
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paid and which must be ground and bagged and transported, is one 


of the fundamentals in the fertilizer industry. Jf a means were 
devised by which farmers could buy practically undiluted plant food 
and make up their own mixtures, an enormous saving would be 
effected, and any method that would decrease the amount of inert 
matter carried in fertilizers would be of great benefit to the agricul- 
ture of the country. The quantity of filler used is only a minor 
phase of this problem, but perhaps the part of it which is most easily 
susceptible of improvement while the present general methods pre- 
vail in the industry. 


SULPHURIC ACID AND ACID PHOSPHATE. | 


Some of the fertilizer manufacturers produce their own sulphuric 
acid, while others buy sulphuric acid. Of the 425 companies for 
which this office secured returns, 68 were producers of sulphuric acid. 
These firms used the quantities of pyrites and sulphur shown in 
Table II in the production of sulphuric acid for the periods to which 
_ the schedule refers: 


TasBLe Il.— Materials used in the manufacture of sulphuric acid. 


[2,000-pound tons.] 


aes 
- ry o June 
Material. 1917, inclusive, 
Poyseehes tee eee otc os Feet Let Me 1s acta Mee, SUN te Se ator ee ee 585, 317 244,154 
Siig Ee Supe Sct sshd es ono sacsa se 550s ces 98 ee Sean oed = sro s So oeecooscsseesss5Ec¢ 104, 556 85, 625 


The proportion of sulphur used during the first six months 
of 1918 was much greater than the corresponding proportion dur- 
ing 1917. In pre-war times Spanish pyrites was practically the 
only source of sulphuric acid, as pure sulphur was too expensive 
to be used in the manufacture of the acid, but owing to lack of 
shipping facilities, caused by the war, it became very difficult to 
obtain pyrites from Spain; on the other hand, the price of sul- 
phuric acid advanced decidedly as a result of the demand for the 
acid by manufacturers of munitions, so that 1t became profitable to 
make the acid out of pure sulphur. Domestic and Canadian sources 
of pyrites were utilized, but they were not sufficient to supply the 
demand. In addition to sulphur and pyrites, a certain amount of 
nitrate of soda is used in the manufacture of sulphuric acid, but 
the schedules did not call for the uses to which nitrate of soda was 
put, and there is no way of determining how much was used in con- 
nection with the acid chambers and how much went into mixed fer- 
tiizers. Beginning with July, 1918, the Nitrate Committee of the 
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War Industries Board did not permit fertilizer manufacturers to 
have any nitrate of soda for mixing, and allowed them only enough 
for the manufacture of sulphuric acid, estimating roughly that their 
requirements of nitrate of soda amounted to about 1 per cent of their 
total sulphuric acid production. 

Most of the large fertilizer companies make their own acid phos- 
phate. Such firms are known as wet mixers, of whom 104 reported. 
Table III shows the quantity of material used in the manufacture of 
acid phosphate during 1917 and during the first six months of 1918. 


TaBLE ITI.— Material used in the production of acid phosphate. 
[2,000 pound tons.] 


J ee 
. o June 
Material. 1917, inclusive, 
1918. 

DMS PALO Mocha nen Prag of RTE UL ima rene) | eee el ek .---| 2,206, 523 1,172,124 
Steamedssroundsponeaw-- cos. wee lo Seis eSiseean. Buea NAGE. Ses eee 71,925 33, 196 
EM MPEOUMG NO ONO s ein es see Sas. oS Mee Ge CERO. ee eel eee 31,657 22, 667 
PPE OTPON er C Kareena agen comiele ec os Ce ONE Ls Bee ANIN SN Oe Bee Pe oe 986 600 
IBBSO SIE ewe A SE SA he ISI SEE ces NPS a ec ea an UI Mies 128 77 
Othonpmhesphaticumatentalse: 2) cs. e bi See eee eee oe see bees ec 484 326 
SUT PMUIC A CLO Pee eens we alec incicle neice ce ein oeisie aie ESL ncdoe bene ou uene seadas 2,135, 113 1,068, 464 


The companies used more than 2,200,000 tons of phosphate rock 
in the manufacture of acid phosphate during 1917, as compared with 


only 72,000 tons of steamed ground bone, and 32,000 tons of raw 


ground bone with small quantities of other phosphatic materials. 
The quantity of sulphuric acid used is approximately the same as that 
of the phosphorus-bearing materials. 

The production of phosphate rock was conducted by a number of 
the fertilizer companies and by other producers, mostly in Florida. 
Many of the big fertilizer companies are interested in the phosphate 
fields and are producing their own rock. The total production of 
phosphate rock amounted to 2,696,000 short tons, in 1918, as com- 
pared with 2,588,000 short tons in 1917. The 1918 total is analyzed 


in Table IV. 
- TaBLeE IV.—Phosphate rock produced in 1918. 


[2,000-pound tons.) 

Kind of rock, Short tons. Kind of rock. Short tons. 

HNO fall Rees eine ae aie ows: 2, 695, 543 || Tennessee: 
——___—_—. Browmnjr otk sey ors eee NS ee 377, 511 
Florida: Je) UTSS Cole a Be oe aa Sua dens oks 52, 777 
rar GbnOe ice Meet ke SI 5 ne AD 840n | South’ Carolinay 22322-2822 cape eee 51, 387 
Solt phosphates... 822 2.4.-22222-. WA TOON Ni Ome ees oo sou). Lie citings atl o ejointarers eee ies 1, 532 
Wand pebbles. 2606 222 645 kas Dads 9oOM idaho x iihts obese eee chee) Mee 3, 211 
Kentucky et acccciee Se aee seiesicmsmcceen 6, 599 


The greatest production was of Florida land pebble (2,142,000 


tons), which alone comprised about four-fifths of the entire output. 


Tennessee brown rock, of which 378,000 tons were mined, is next in 
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importance. The production of but two of the other kinds amounted 
to 50,000 tons. _ 

Table V shows the quantity of phosphate rock marketed in the 
United States during the six months from January to June, 1918, 
distinguishing between the amount that was used in the manufac- 
ture of acid phosphate and the amount that was sold directly to 
farmers for application to the soil. It also shows the quantity 
exported and the stocks on hand at three given dates. 


TABLE V.—Phosphate rock marketed January-June, 1918, and stocks on hand Jan. 1, 
1917 and 1918, and June 30, 1918. 


[2,000-pound tons.] 


Quantity marketed in 


United States Janu- Stocks on hand. 
ary—-June, 1918. Quantity 
exported 
Kind of rock. January- 


Toacid |Tofarmers} June, 
phosphate | for direct 1918. Jan. 1, Jan.1, | June 30, 
1 


manufac- | applica- 1917. 1918. 918. 
turers. tion. 
AMOS HN [Ee 2 =e eS Ren Ar tra 805, 735 65, 225 27,664 | 713,290 | 974, 564 944, 665 
Florida: 

PLOTCT OG Rootes ae ane fees ee eae | eee eee 2,732 | 174,530 | 220,824 228, 162 
Soli pHosphates uso eo ee | 58 6, 559 1,002 326 370 170 
icand wpebblesivjos5. 2242 SEE! 706, 935 45, 203 21,385 | 499,407 | 748,243 708, 780 

Tennessee: : 
(Browalrocks! besieys. Fee ke Fede: 93, 854 11, 364 2, 545 39, 020 5, 121 7, 547 
Bie mOCKe es cep eee eons ae 587 2 100k soso sesso | Wee. ot Sales aces eee 
SouthtCanolinalss5. 2 RNG. hs. SIS SS PETES DOES EES PEL eee 7 6 6 
(Chey ed ne See ee ete LOGE ose oe sak |e eee er ee ec | 
LOB tease ee Fes mee soe eS ee, So Seth S201 |e EE ieee des. eee eee Pe eee | ee 
Mentuck yee. <2 san eae eee ciel es Se pepe ica rete ees pall ere eee rat hee aes | ee oe 2 


The great mass of the rock marketed during the period under dis- 
cussion was in the form of Florida land pebble, of which 774,000 
tons were marketed during the first six months of 1918, and the 
next most important quantity was of Tennessee brown rock. It 
should be noted that most of the rock is sold to manufacturers of 
acid phosphate, and that only small quantities, amounting to about 
7 per cent of the total marketed in the United States, are sold to 
farmers for direct application to the soil. The exports for the six 
months of 1918 were very small, owing to the difficulty of obtaining 
cargo space. A notable fact is that the accumulation of phosphate 
rock in the hands of the mining companies is large. Very little 
hard rock was produced during the first six months of 1918, and the 
small quantity produced was exported, but a very considerable 
amount of that rock, more than 200,000 tons, was in stock. The 
stocks of the Florida land pebble rock were large and increased from 
499,000 tons at the beginning of 1917 to 748,000 tons at the begin- 
ning of 1918, but declined somewhat during the six months period, 
January—June, 1918. 


A SURVEY OF THE FERTILIZER INDUSTRY. 7 


SOURCES OF NITROGENOUS MATERIALS. 


Table VI and a graph (fig. 1) show the sources of ammonia used 
in mixed fertilizers. The table shows the total amount of each 
material used, as reported by the fertilizer manufacturers, the aver- 
age ammonia content, the total quantity of ammonia in each 
material, and the proportion of the total ammonia derived from 
each source. 


TaBLE VI.—Sources of ammonia in mixed fertilizer. 


Quantity of mate-| Units of ammonia in |- Percentage of 
Average | Tial used (2,000- materials used (unit | ammonia from 


NMatertalt percent | pound tons). =20 pounds). each source. 
of am- 
monia 
1917 1918 1917 1918 1917 1918 

PAIS OUTCESH ssa aes hoe eel ORES Beale oS oe | Miele ics weve 18, 620, 200 | 15, 039, 300 100 100 
Sodium nitrates... 2. ss 5. 18.8 | 285,983 | 234,794 | 5,376,500 | 4,414, 100 28.9 29.4 
Ammonium sulphate.........-. 24.3 | 125,283 | 103,356 | 3,044,400 | 2,511,600 16.3 16.7 
Cramamidinn 22 cee k saat 15.6 37, 230 6, 099 580, 800 95, 100 3.1 6 
Nitrate oflime................- 15.6 33 595 500 953000 |e See: 1 
Ammonium phosphate. .....-.. 13.0 20, 237 7,098 263, 100 92,300 1.4 6 

Tankage: 
Animal (high grade)......-- 11.0 | 185,491 | 134,446 | 2,040,400 | 1,478,900 11.0 9.8 
Animal (low grade)......... 7.0 | 108,775 | 82,209 761, 400 575, 500 4.1 3.8 
Gaernbacein ese fee ae ei, 3.3 | 123,835 96, 142 408, 700 317, 300 2.2 2.1 
Tankage (n. 0.S.)........--- 6.3 5, 994 4,770 37, 800 30, 100 .2 5%} 
Dried bloods 32 sheet cs, 13.8 37, 189 25, 799 513, 200 356, 000 2.8 2.4 
Cottonseed meal..............-- 8.4 | 306,399 | 273,876 | 2,573,800 | 2,300, 600 13.8 15.3 
Fish scrap (dried).........-...- 9.0 28, 769 28, 813 258, 900 259, 300 1.4 Lez, 
Fish scrap (acidulated)......... 610) 15. .174234.| 24, 915 103, 400 145, 300 .6 1.0 
Castor bean pomace.......-..-.- 6.6 19, 948 36, 481 131, 700 240, 800 Sef 1.6 
ENGR erent iets oe ies eran. 18.0 9, 254 7,179 166, 600 129, 200 9 9 
UG OMIM CA ec serine Seine cise - 15.0 6,340 5, 681 95, 100 85, 200 5 6 
18 OTP Cees aeaciOSh Ge SCe OS CRI 15.0 200 74 3,000 1 CU tears Cicaaesracitac 
HTAGOISCLAD ES cake secjie bose inci ae 12.0 PAY ete Eat | 2, 600 TEARS IO Oi pes Secs 1 
Acidulated leather.........2-:-- 9.0 MDI SES Cie Ss DOOD NES SUD cE oe ee ae ect a a 
Leather scrap or meal.........-- 13.0 18, 078 13, 892 235, 000 180, 600 1.3 1.2 
NVoolowasteres. co8. 0h oe oe 7.0 1, 135 1,002 7, 900 TE Q00) ee. oe ene 
Tartar pomace...........--.---- 9 2, 709 2, 893 2, 400 25600) fe coals ie eelaee 
eat (Gime) eee ccm cect oe oS 5 1.5 742 1, 892 1, 100 2, 800-452 See eee 
Naturalisnano: feo. 2220 0.2) 2) 7.8 67, 715 52, 549 528, 200 409, 900 2.8 2.7 
IB ASC\LOUGS ial eeae os Set = 2s 2.4 | 518,378 | 502,132 | 1,244,100 | 1,205,100 6.7 8.0 
Other nitrogenous materials. ... 6.1 39, 162 29, 259 238, 900 178, 500 1.3 1.2 


The total amount of ammonia used during 1917 was more than 
18,600,000 units of 20 pounds, and the total amount used during 1918 
exceeded 15,000,000 units. 

The principal source of ammonia during both years for which data 
were obtained was sodium nitrate, nearly 30 per cent of the ammonia 
being derived from that one source. 

The second source in importance was ammonium sulphate, from 
which about one-sixth of the ammonia was derived. 

Among the organic sources of ammonia, tankage and cottonseed 
meal are by far the most important. The proportion of ammonia 
derived from animal tankage of high and of low grade was less in 1918 
than in 1917, owing, probably, to the great demand for tankage as 
feed. The proportion derived from cottonseed meal increased from 
13.8 per cent in 1917 to 15.3 per cent in 1918. 


—E———awe eee 
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Nearly four-fifths of the ammonia in fertilizers is thus derived from 
the two great mineral sources, sodium nitrate and ammonium sul- 
phate, together with the two principal organic sources, tankage and 
cottonseed meal. 

The only other important source of ammonia reported is ‘‘base 
goods,”’ a designation which indicates that the original source is not 
given, base goods being a name by which the companies call pre- 
liminary mixtures which are stored in large bins against the time 
when orders need to be filled and the base goods are mixed with other 
ingredients to obtain a desired grade of goods. 

Other sources of ammonia worth mentioning are cyanamid, which 
yielded 581,000 units of ammonia in 1917 but only 95,000 units in 
1918, owing to the fact that this material was requisitioned by the 
Ordnance Department; and dried blood, which accounted for 2.8 per 
cent and 2.4 per cent, respectively, during 1917 and 1918. 

Tankage.—A special inquiry about the amount of tankage pro- 
duced was sent out by the office of Fertilizer Control, and returns 
from 503 packers and renderers were received. ‘Table VII shows the 
total quantity of tankage and allied materials produced during 1917 
and 1918, and the quantity marketed in 1918 to be used as fertilizer, 
to be used for feed, and for other purposes. 


TaBLeE VII.—Tankage and allied products produced in 1917 and 1918 and marketed in 
1918. 


Foca ae | Quantity marketed in 1918, 386 firms | Percentage marketed, 
(2,000-p iat i: ore) reporting (2,000-pound tons). 1918. 
Kind of material. se = 
or or 
As fer- other | As fer- other 
1917 1918 Total. | tilizer, |AS feed. pur- | tilizer. As feed. pur- 
poses. poses. 
Animal tankage(high 
fk grade ©) TR i 157,300 | 185,839 | 182,320 | 103,703 | 78,187 430 56.9 42.9 0.2 
nimaltankage (low 
és grade)... See 59, 604 64,614 62,805 56,239 | 5,213 | 1,354 89.5 8.3 2.2 
Pee tank- 
tata say a 24,674 | 25,490 | 26,098 | 16,540] 9,481 77| 63.4] 36.3 8 
aaeeea tankage..... 36, 997 34,718 | 28,598 280985 |=4s- 445. 552s 100) jb Sect es eae ee 
Tankage (n.0.S.)....| 7,750 | 10,004 3, 732 3, 122 58 552 | 83.7 1.6 14.7 
Dred ilood ee pee 32, 007 35, 4€3 32, 578 26,918: 40 5 (671) | he = B aS 14.9 
AWiVDONES<ceneaace- 27,981 33, 644 26, 451 22,607 | 3,281 862 NG) iE ans 
Dried poness e222. 58! 24,348 | 21,475 | 20,158) 20,093] ° 5 f BPs) a eS55) | dS 3 2 
Rireicre he ee ett 5, 617 8, 754 4, 638 TOT jee 658 | Ses eee : 
Hoofs and horns..... 6, 715 4,671 4,008 ” 539 386 | 7 88.3 9.6 rat 
Meat scrap.........-- 3, 265 3, 233 5 as eee et 3,549 1 a gt ae | 99.7 3 


The 503 firms for which returns were received produced 157,000 
tons of high-grade tankage in 1917 and 186,000 tons in 1918. The 
quantity of low-grade tankage was about one-third of the amount 
of high-grade tankage, and in addition there were about 25,000 
tons of concentrated tankage in each of the two years 1917 and 
1918, and about 35,000 tons of garbage tankage, with a certain 
amount of tankage the character and quality of which were not 
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FiaurRe 1. 


SOURCES OF AMMONIA 
IN 
MIXED FERTILIZERS 
1918 


BASED ON REPORTS FROM 425 COMPANIES 


AMOUNT USED IN PERCENTAGE OF TOTAL AMMONIA 
AMMONIA BEARING 
MIXED FERTILIZERS DERIVED FROM EACH MATERIAL 


THOUSANDS OF TONS MATERIAL PER CENT 


500 400 300 10 15 20 25 


SODIUM NITRATE 
AMMONIUM SULPHATE 
COTTONSEED MEAL 

ANIMAL TANKAGE 

BASE GOODS 
NATURAL GUANO 
DRIED BLOOD 
GARBAGE TANKAGE 

FISH SCRAP (DRIED) 

CASTOR BEAN POMACE 
LEATHER SCRAP or MEAL 
] FISH SCRAP (ACIDULATED) 

HAIR : 
AMMONIUM PHOSPHATE 
CYANAMID 
HOOF MEAL 
TANKAGE (N.S. ) 
HIDE SCRAP 


OTHER MATERIALS 
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indicated. Dried blood and raw and dried bones were the other 
important items. The amount of hair, hoof, and horns, and meat 
scrap was not very large. 

Of the 503 firms from which reports were received, 386 reported 
sufficient data on the purposes for which their products were used 
to make a tabulation possible. While less than four-fifths of the 
firms reported that information, the quantities for which they 
reported were a very large proportion of the total. In some cases 
the amount marketed was somewhat greater than the amount 
produced, which probably means that an additional amount was sold 
from stock. About 57 per cent of the high-grade animal tankage 
was marketed as fertilizer and about 48 per cent as feed. If these 
percentages are representative, they indicate one of the reasons that 
animal ammoniates were difficult to secure during the year 1918. 
Of the low-grade tankage, however, 89.5 per cent was marketed as 
fertilizer, while of the concentrated tankage nearly two-thirds was 
so marketed, and of the garbage tankage the entire amount was 
disposed of as fertilizer. In the case of dried blood, more than four- 
fifths was marketed as fertilizer, and of the raw bones even a higher 
proportion, while of the dried bones nearly the entire amount was 
used as fertilizer, and of the hoofs and horns seven-eighths. About 
two-fifths of the hair was used as fertilizer, the remainder being 
used for purposes other than fertilizer or feed. The meat scrap 
was practically all used for feed. 

A special investigation was conducted by the Food Administra- 
tion, in cooperation with the Office of Fertilizer Control, covering 
all the reduction plants, municipal or otherwise. According to 
the returns of that investigation, which were very complete, these 
plants produced, in 1917, 168,000 tons of garbage tankage, and 
in 1918, 159,000 tons. The recovery per ton of garbage was 262 
pounds of tankage in 1917 and 286 pounds in 1918. 

Cottonseed meal.—In connection with cottonseed meal, an inquiry 
was made from all the mills that manufacture cottonseed oil and 
meal as to the amount produced during the fiscal year July 1, 1917, 
to June 30, 1918, and the amount disposed of for different purposes 
and in different ways. Returns were received from 506 mills 
having a total production of cottonseed meal and cake of 1,600,000 
tons, or about four-fifths of the total production, which was for 
this period, as reported by the Census Bureau, about 2,000,000 tons. 

Table VIIL shows that of the total quantity of cottonseed meal 
produced about 4 per cent was used by the mills themselves in the 
manufacture of fertilizer. About 400,000 tons were sold direct to 
farmers, while the remainder was shipped to other points. Of the 
quantity sold to farmers, nearly equal proportions were used as feed 
and as fertilizer, while a very large proportion of the material that 
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was shipped to other points was used as feed. This may be due to 
the fact that in order to be able to pay freight on cottonseed meal 
it is necessary to utilize it in the most efficient way. It is also proba- 
bly true that the meal shipped away was of a higher grade than that 
used in the immediate vicinity of the oil mill. 


TasLe VIII.—Production and disposal of cottonseed meal and cake, by States, July 1, 
1917, to June 30, 1918. 


AMOUNTS IN 2,000-POUND TONS. 


Quanti- | Quantity sold to | Quantity shipped 
Totaltons| ty used farmers to be to other points 
Numb of cotton-| by mills| used as— to be used as— Tne 
State. of mili | seed meal| in the distrib- 
ne: i. and cake manufac- er wee uted 
roduced.| ture of erti- erti- 
r fertilizer. Feed lizer Feed lizer 
Total for 16 
States. ..-.-.- 506 | 1,616,617 62,656 | 186,952 | 200,905 | 756,581 243,625 | 165,898 
Mabama sec: acces 41 78,352 4,738 8,107 6,210 26, 645 12, 424 20,228 
PATAZONG Co 2 Noes as 3 OO fal easole soa Qs 406 eee see 2S 88) le aaa ips) Fagen ly 
Arkansas’: \:. 25-22-55 32 137, 633 3, 226 14,510 3,305 | 104,690 8,614 3, 288 
Wahitormiaiss<2 co <\- 1 BOLUS eae eee letee Sees cine ele cosmo este UCVUH Be eensasas|RsSosabac 
Wlonidae? 22s: cee 1 Jee 3 6.692; | esse iee: 160 440 4,025 2-067 see teens 
Geortian ini 107 | 346,603 | 23,691] 29,879] 52,781] 114,786] 71,638] 53,828 
(Hin GIS asses. 255-5 1 SHISIs Ss Seyret 3002S. S225. 38 37:481.:|zent cas: | sees 
Kentucky... 2. -<ss<5- 1 Bea | eestor EO00M iceniaccce SBR 400) Nos eines 
(OUISIAM A Shres ssace 25 140, 434 427 9, 490 8, 224 80, 671 AIG 22) |e eee 
Mississippi Rai aeiae sens 48 214,715 6,917 16,718 9,210 | 140,023 18, 841 23,006 
Missoni: oe22 22 - 3 20; 130r extrrene 1, 0803.) 235 Se meyer 19, 050 ee els Dee 
North Carolina..-.... 57 129, 466 13, 049 13,024 42,251 11,985 40, 683 8, 474 
Oklahoma........... 48 141, 282 1,098 43,910 2,080 94 194 ene Sea Se 
South Carolina......- 75 161, 804 9, 409 21,748 71, 230 15, 565 AZ ESo Ds Hee ewlercre 
Tennessee.....-.-.... 20 1052368) 2222 ee 2,540 4,378 62,199 3, 484 32,676 
AR OKAS cin ajar es 4] 111, 260 101 22,080 796 63497632 ease 24, 307 
PERCENTAGES. 
Sold to farmers to | Shipped to other| Total percentage 
ee by, be used as— points to be used used as— 
State. the manu- ce 
acture of : 
“1s Ferti- Ferti- Ferti- 
pourmizer Needs lizer. Feed. lizer Feed lizer 
Total for 16 States...... 4.3 12.9 13.8 52.2 16.8 65.1 34.9 
PAM ADAMNAE Sana cccceecnisce sees 8.2 13.9 10.7 45.8 21.4 59.7 40.3 
I SEVIS 5 CBG Gop ES Ho SC Ce OO TEE SEGAL SAS Eee Bina aeeeesos Gee aaeeasaoee 10008| sees 
PATIATIS AS sea eece ER 3 USS 2.4 10.8 2.5 77.9 6.4 88.7 11.3 
WAM ORTU ae eee ae Fs eee ccna sl sis ccm ee Sleere ecathew 10020) saescceeee 1OOROR|Bsteete oe 
Ori ae eerie Seals esos we -2.4 6.6 60.1 30.9 62.5 37.5 
Georeiabe eee ete. ead ee 8.1 10.2 18.0 39.2 24.5 49.4 50.6 
TT OS peers eee arse cee oo ee 5 7PoLS 9 Teese dc QO | eateries TOOSORIRES eS eeae 
Vein ay Rate Ce ee eae 19Suleeere ce 73.0 eu 92.3 eu 
AEMWISIANA See: oaio oe See see we cc -3 6.8 5.9 57.4 29.6 64.2 35.8 
WOBSTSS HN - = SoocscGact a5 5anee 3.6 8.7 4.8 73.1 9.8 81.8 18.2 
IVEISS OUT Sseyeeen se oe ino 3 Cte wes cin ciel era di | ees eryeen rt 9456) (see 100% OG Sse 
North Carolina............... 10.8 10.8 34.9 9.9 33.6 20.7 79.3 
Oklghomas-.: fac sk ccesse Sage -8 31.0 1.5 GOES eonccee eee 97.7 20 
South Carolina. .............- 5.8 13.5 44.0 9.6 Qik 23.1 76.9 
PRE TRMOSSCG ee lays sees oe oe eee vewecee 3.5 6.0 85.7 4.8 89.2 10.8 
MOKAGe Rega Ee we er eg TE Is all 25.4 9 MoiOs eeemoee nes 99.0 1.0 


In the aggregate, two-thirds of the cottonseed meal was used as 


feed and one-third as fertilizer. 
this respect between the different States. 


There is a considerable variation in 
In Arizona, California, 


Illinois, and Missouri all of the cottonseed meal was reported as being 
used for feed, and in Oklahoma, Texas, Tennessee, Kentucky, and 
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Arkansas more than seven-eighths of the cottonseed meal was so 
used. On the other hand, in the Eastern States a greater proportion 
was used for fertilizer. The highest proportion used for that pur- 
pose was 79.3 per cent in North Carolina, with South Carolina only 
slightly below that percentage, 76.9 per cent. In Georgia about one- 
half of the cottonseed meal was used for fertilizer and in Alabama 40 
per cent. These are the States that depend on the liberal use of fer- 
tilizer for the continuation of their chief industry, which is cotton 
growing. ‘The farmers in these States find it good economy to return 
the cottonseed meal to the soil so as to enable it to produce the maxi- 
mum amount of new cotton plants. Itis a characteristic of the cot- 
ton plant that comparatively little plant food is removed from the 
soil provided the seed is returned to the ground. 


POTASH-BEARING MATERIALS. 


A special schedule was sent to all the producers of potash. The 
returns on-this schedule refer to the years 1917 and 1918. The1918 
returns are based on actual operations for the first nine months and 
on estimates for the remaining three months. Table IX shows the 
quantity of potash produced from each of the principal sources and 
the proportion derived from each source. 


TaBLE IX.—Potash produced from the different sources during 1917 and 1918. 


| Quantity of K.O | Percentage of total 
produced (2,000- K,O produced 


pound tons). from each source. 
Source. 
1917 | 1918 
| 
Totalifromallsources 22: 2. se ok ae een ees | 32,258 | 53, 538 
Mineral sources: 
Totabic. seats Satoh eh SES ARES asso es ese 25, 450 43, 820 
pines! 20. SA BOC Seed SF ee See OWE 21,445 | 38,658 
Flue dust from. blast furnaces =.-.<< 5-22 si<s-n ees ee 245 3 
Cement dust 22... 9.283222 5S Eb A Se Se SEE 1, 454 
PATINVEG ORS ok oe 08 ae eS op ae ee eS te 2, 306 
Slate S57 Be Oe ec Sass ed Bd RE se a a ee 
Greensand = bk os aie oe, eae eee ee ool eee eee 
Organic sources: 
Obal: 2955 32.36 o2 ssasccae-t ate eae ve eiamaaae dts eee ee cee 6, 808 
Kelp s.¢..655.: eee a. SRE os 2 a a ee eee 3, 372 
Tobacco waste -t 13% s4)> 3:5 PRS. = ee eee oe Be ees A 
Beet-sugar factory. waste:..4 -2s8. 225 eee 1, 134 


Wood ashes: . .t& 3 =.. e a5. ee 8 Sw Be ee 296 


The total potash produced during 1918, as reported to this office, 
including estimates for the last three months, was 53,500 tons, a fig- 
ure which exceeds by about 1,400 tons the more recent estimates 
made by the Geological Survey. This difference is probably due in 
part to the fact that actual production during October, November, 
and December, 1918, was not as great as had been expected by the 
producers. The returns, moreover, fail to include potash extracted 
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from molasses-distillery waste, of which 2,846 tons were produced in 
1917 and 3,322 tons in 1918, according to the Geological Survey 
estimates. When this quantity is added to the above total, the pro- 
duction appears to have been about 57,000 tons. It seems likely, 
therefore, that the total production for the year fell not less than 
3,000 tons, and probably over 5,000 tons, below the estimate of 
60,000 tons current during the year. It will be seen that more than 
four-fifths of the potash is derived from mineral sources and that 
among these sources lake brines alone account for considerably over 
two-thirds of the potash. The next most important source in 1918 
was kelp, the giant seaweed of the Pacific coast, from which over 
5,000 tons of K,O was derived during the year. Some of the other 
important sources are alunite, beet-sugar factory waste, cement dust, 
and tobacco waste. ‘ 

With the signing of the armistice and the cessation of hostilities 
the question arose whether the American potash industry which was 
created by the war emergency will be able to survive under normal 
conditions. In prewar years the United States consumed about 
250,000 tons of potash a year, practically all of which was imported 
from Germany. When the German supply was cut off in 1914, the 
United States turned its attention to domestic production, which has 
increased from year to year, reaching during 1918 the figure of 53,000 
tons, or about one-fifth of the annual prewar consumption. Some 
crops probably have suffered during this period from a lack of potash, 
but the main needs of the country were supplied in spite of this tem- 
porary decline in the consumption of potash. The price of potash 
rose from between 75 cents and $1 a unit to between $4 and $5 a unit, 
and even more, and with this great increase in price the domestic 
manufacturers entered the field of production. Whether they will 
be able permanently to compete with European potash is an open 
question. 

PRODUCTION OF MIXED FERTILIZERS. 

Table X shows the production of mixed fertilizer during 1917 and 
1918. It also shows the quantity of acid phosphate and other ingre- 
dients sold as such. 

TABLE X.—Production of mixed fertilizer and fertilizer materials sold as such reported by 
fertilizer manufacturers. 
[2,000-pound tons.] 


Kind of material. 1917 1918 Kind of material. 1917 1918 
Mixed fertilizer produced..| 4,442,528 | 4,957,799 || Tankage............--...-- 8,114 37, 827 
Materials sold as such: Blood en ee ee eee scans 3, 126 2, 304 

Acid phosphate........| 2,097,232 | 2,024,574.|| Fishscrap...............-- 1,749 1, 889 
Phosphate rock.......- 393 542 || Cottonseed meal.........-. 6, 682 7, 987 
Bones: Natural guano..........-... 1, 152 6, 266 
Raw bones........ 10, 023 7,532 || Nitrate ofsoda.........-.- 7, 241 11, 334 
Steamed bones... . 698 3, 249 || Ammonium sulphate. ..... 531 , 334 
Raw bone meal.... 15 AG 45, 707 | Cyanamid. iF... 0 S28. 117 4 


Steamed bonemeal 6 1, 336 
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Of the 2,000,000 tons of acid phosphate reported sold as such, a con- 
siderable quantity was sold to dry mixers who used it in preparing the 
final product. The quantity of acid phosphate used by dry mixers in 
1917 was 494,261 tons, leaving about 1,500,000 tons of acid phos- 
phate sold for direct application to the soil. The quantity of mixed 
fertilizer produced was 4,443,000 tons in 1917 and 4,958,000 tons 
during 1918. Certain quantities of bone, tankage, blood, fish scrap, 
and cottonseed meal were sold in their original state; also some 
nitrate of soda, but beginning with July, 1918, practically no nitrate 
of soda was sold as such. 

Brands.—Each fertilizer manufacturer was asked to give the quan- 
tity of each grade of fertilizer he produced during the periods referred 
to in the schedule; also the names of such fertilizers and the crops 
for which they were recommended. Table XI gives the quantities 
of each of the principal grades produced in 1917. 


TABLE XI1.—Distribution of fertilizer produced in 1917, by grades. 


Rea eee eka Sec SPER li 
produce umula- roduc: mu- 
(2, centage A Vs centage lative 
Grade. of total Grade. of tot 
pound | Sroduc- aS pound | produe- 5 
tons) in | Pin. | centage. tons) in | Pitta. | centage. 
1917. 1917. 
Total goods for Total goods for 
which grade which grade 
was reported. 3, 179, 135 T0055 pe: was reported. 3,179, 135 1007 ee 
NH; | P20s | E20 | NH; | P20s | K20 | 
2 10 #40 | 340,664 | 10.71 | 10.71 2 9 2 | 13;356 42 73.17 
3 9 0 | 193,468 5.08 | 16.79 1 12 1 12,640 | .39 73.56 
2 12 O | 164,830 5.18 | 21.97 a 8 3° | 12,549 | .39 73.95 
2 8 2 | 163,756 5415 1), (97:12 1 | 1 | dd 605: 17 oonG 74.31 
4 8 0 | 137,737 4.33 31.45 | 3 9 1 11, 381 -35 74. 66 
3 8 OQ | 126,192 3. 96 35.41 34 9 0 11,199 .35 75.01 
2 10 2 91, 618 2. 88 38.29 3 11 0 11,100 | 34 75.35 
= 10 0 79, 749 2.50 40.79 1 8 2 10, 956 -34 75.69 
5 10 0 74, 289 2.33 43.12 3 12 0 | 10,938 34 76.03 
1 10 0 72, 879 2.29 45.41 1 9 0 | 10,511 33 76.36 
(oa 8 2 | 66,830 2.10 47.51 | 3 5 0 | 10,419 .32 76.63 
3 10 0 54, 585 1.71 49.22 14 9 1 | 10,340 -32 77.00 
1 8 1 54, 331 1.70 50. 92 1.65 10 0 | 10,116 ssi! 77.31 
3 8 3 1 sIgsas 1.49 52.41 | 4 err 9, 956 31 77.62 
2 9 1 43,977 1.38 53.79 4 11 1 9, 894 -3l 77.93 
5 Re 1339 ao 1.22 55.01 1 11 O° S317 .28 78.21 
7 8 0 34, 307 1.07 56. 08 14 10 0 |. 9,207 . 28 78.49 
24 8 1. | 34,277 1.07 57.15 1 2 13-9, 198 .28 78.77 
1 12 0 30, 964 .97 58.12 2 11 1 8,814 21 79.04 
2 11 0 | 30,491 95 59.07 es 3) 8,560 . 26 79.30 
23 8 0 | 30,491 95 60. 02 4 12 3 8,500 26 79.56 
4 6 0 27, 957 87 60.89 z5 9 1 | 38,306 . 26 79,82 
0 16 3 27, 769 . 87 61.76 7 9 0 | 8,296 - 26 80.08 
4 12 0 27, 499 . 86 62. 62 a 12 0 “ 7,960 .25 80.33 
3 8 1 26, 992 . 84 63.46 | 4 10 0 7,952 .25 80.58 
13 10 0 24, 352 . 76 64. 22 + 7s 0 7, 604 . 23 80.81 
4 8 2 24, 137 «40 64.97 34 10 Ono 412 23 81.04 
oa 8 4 21, 955 69 65. 66 24 27 0 7,377 . 23 81.27 
1 10 1 21,915 68 66.34 0 10 2 7,273 a, 7. 81.49 
2 8 0 21, 796 68 67.02 | 13 7 0 7,162 .22 81.71 
1 8 0 20, 390 . 64 67.66 1.65 11 0 6,931 21 $1.92 
2 10 1 19,755 . 62 68. 28 1 8 3 6,798 .21 82.13 
23 9 2 19, 222 . 60 68. 88 3 9 2 6,614 .20 82.33 
1 9 1 16, 960 .53 69.41 5 8 3 6,389 20 82.53 
23 84 123 | 15,906 | .50 69.91 a 9 0 6,327 19 82.7 
2 9 0 15, 897 -50 70.41 23 10 0 6, 107 19 82.91 
6 7 0 | 15,815 .49 70. 90 2! AG 1 5,997 18 83.09 
3 24 0 15, 637 -49 71.39 6 10 0 5, 888 18 83.27 
1 3 1 15, 000 -47 71.86 2 113 0 5, 689 17 $3.44 
2 8 1 14,719 -46 72.32 2 8 3 5,559 17 83.61 | - 
5 7 0 | 13,949 | 148 72.75 1 10 3] 5,484 17 83.77 
) 


Vee 
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Quantity] pep 
Cae centage 
Grade. D een of total 
tons) in | P pea 
1917. ey 
Total goods for 
Which grade 
was reported. 3, 179, 135. 100 
NHz | P05 | K20 
4 8 1 5, 423 17 
3 8 0 5, 419 17 
5 6 0 5, 298 16 
6 12 0 5, 082 16 
2 12 2]. 5,015 15 
1 10 5 4,790 15 
4 8 4 4,761 14 
3 9 3 4,717 14 
2 7 2 4,711 14 
AL 9 5 4,685 14 
6 8 0 4,629 14 
1 13 ~=-.20 4,493 14 
2 9 3 4, 522 14 
1H 8) te) oe 
2 ) 5 
Pee pai ol 4, 294 .13 
4 Toe 4,254 58 
2 27 0 4,214 13 
te | goa | 2 
five 195 280) | 3,979 .12 
1.65 12 0 3, 930 12 
2 8 1 3,776 ll 
3 5s OO 3, 704 ll 
2 10 3 3, 662 ll 
4 15 0 3, 655 aul 
5 8 2 3, 569 rae 
1 14 0 3, 496 -10 
5 a 3 3,377 10 
12 20 0 3,345 10 
5 7 1 3, 343 10 
14 8 0 3,317 10 
1 8 2} 3, 275 10 
1 13 0 3, 242 10 
fou $| sa] 2 
ie Isr 10. 13.047 .09 
i 23 0 3, 002 09 
ea, le 0 2,942 09 
5 8 1 2,913 09 
4 6.07 5 2, 850 . 08 
1 DOF 20 2,815 . 08 
14 #10 1 2,771 . 08 
ay 8 4 2,762 . 08 
2.9 8 2 2,583 . 08 
7 7 3 2,517 07 
4 9 1 2,508 .07 
5 6 : 2, 507 07 
1 oo al Re] og 
, : 
2 8 4 2,469 07 
23 8 2 2,432 07 
3 9 3 2, 386 07 
4 6 3 2, 382 .07 
1 + 10 2, 366 07 
6 7 2 2,361 07 
44 8 1 2,310 .07 
4 6 1 2, 306 07 
ee 4 2, 299 07 
6 6 0 2, 289 07 
4 10 1 2, 267 -07 
4 1210 2, 248 07 
14 - 9 0 2,187 06 
44 2B 0 2,119 06 
4 6 2 2,118 06 
2 12 1 2, 104 06 
2 16 0 2,104 06 
24 9 0 2,031 . 06 
ot 0 2,013 . 06 


centage. 


Grade, 


Total goods for 
Which grade 
was reported. 


NH3 { P.Os | KO 
10.09 9.05 
0 12 
4 


et dS DO 
he 


Nie 


10.18 


OU lee wT 
lI Tn SS ood die ble 
ee w w 
rm OO ie} © oo Sa (=) 
ooorod KF Oe ow CoOWwWNO 
bop - } 


RiP Amo be 
me 
> Oo 
STO See 


-_ 
_ 
oO 


1 
7 
4 
a lad 
2 
13652) e041 
13 7 1 
64 ¢ 3 
5.5 5 0 
2 14 0 
1.65 12 0 
8 10 
Bie 900.60 
5 7 h 
2 20 0 
2 A yal 
2 6 3 
4 8 2 
3 10 12 
1$ 9.55 0 
43 24 0 
ze 13 3 
4 9 2 
1 29 0 
AV TAGS 0 
bt 7 0 
silt 16 3 
4 74 1 
7 9 1 
3 12 1 
1.21 9 1 
5 6 3 
zie LO t 
8 8 0 
24 13 0 
1 12 3 
6.07 10 13 
4 12 13 
Oo 10s. 31 
Aa con 10 al 
5 5 0 
9 2.17 0 
1.22 10 0 
All other grades (724 


prades) ie sasee ae 


3, 179, 135 
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The reports by grades were satisfactory for a total of over three 
million tons of mixed fertilizer, or about two-thirds of the total 
reported as manufactured during 1917. These figures may be con- 
sidered sufficiently complete to be indicative of the general situa- 
tion. Table XI shows that 218 grades were manufactured in quanti- 
ties of 1,000 tons or more. These 218 grades comprised over 95 per 
cent of the total mixed fertilizer produced, while the remaining 4 and a 
fraction per cent of the mixed fertilizer was distributed in small 
quantities among 724 grades. Thirteen grades carried about one- 
half of the fertilizer business, the leading ones being 2—10-0, 3-9-0, 
219-0, 2-8-2 A-8_0° 3°8-0,.2-10-9, 4-10-40, 510"), 1210-95 ome 
3-10-0, and 1-8-1. It will be noted that only four of this list contain 
any potash, namely, grades, 2-8-2, 2-10-2, 3-8-2, and 1-8-1, which 
had only 1 or 2 units of potash. This condition was primarily due 
to the scarcity and high price of potash. 

The most significant fact brought out by the tabulation is that 
the number of grades in the market could be reduced to less than one- 
fourth of the present number without cutting down the production by 
more than 4 per cent of its present quantity. 

There is a strong feeling in the industry that it would be helpful 
if the number of grades manufactured were restricted in some way. 
A trade agreement along that line would be advantageous, not only to 
the fertilizer manufacturers, but also to the farmers. A large number 
of different grades of fertilizer are produced which differ so slightly 
from each other that no perceptible difference in their effect on 
plants can be expected. 


STOCKS. 


The schedule sent to fertilizer manufacturers included a question 
referring to stocks of different materials on hand on January 1, 1917, 
January 1, 1918, and June 30, 1918. This information was asked 
for when the end of the war was not in sight and when it was pro- 
posed to have a periodical inquiry every three months or every six 
months. The main purpose of the inquiry was to ascertain whether 
the stocks of any ingredient were getting low, in order to take measure 
to avoid the shortage, and, on the other hand, to see whether any 
materials were being unduly hoarded by some firms at the expense 
of other firms. Since there is no immediate prospect of continuing 
the periodical reports, the information on stocks loses much of its 
value. It is, however, appended here (Table XII) because it may be 
of some interest to the users of this bulletin. 

The stocks on hand on June 30, 1918, were much lower in nearly 
every case than they were on January 1 of either of the years 1917 
and 1918, a natural result of the fact that most of the production and 
sales of fertilizer take place in the first half of the year and that, 
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therefore, the stocks on June 30 are at a low ebb. One of the items 
worth noting in connection with the stocks is the increase in the stock 


of potash in 1918 as compared with 1917. 


The production of potash 


in this country had increased decidedly and the stocks on hand were 


much larger than a year earlier. 


The stocks of sodium nitrate were 


ereater in January, 1918, than in January, 1917, but the stocks of 
ammonium sulphate had declined and the stock of cyanamid was very 
low owing to the fact that cyanamid was practically all requisitioned 


by the Ordnance Department. 


The supply of tankage and of dried 


blood was lower in 1918 than in 1917, owing to the great demand for 
these materials as feed. On the other hand, cottonseed meal was 


represented by a larger stock in 1918 than in 1917. 


TaBLE XII.—Stocks of mixed fertilizer and of fertilizer materials reported by fertilizer 


vs : Jan. 1, 
Kind of material. 1917. 
Mixed fertilizer. ..--- 654, 217 
IEA WatisonsodceuoeEoos 238, 085 
Sulphuric acid. . 79, 566 
Sulphur. cseo se oese 11,357 
Agricultural lime... 6, 834 
Agricultural salt. .-- 1, 260 

Phosphatic materi- 

als: 

Acid phosphate .. -]1, 207,171 
Phosphate rock . 230, 905 
Steamed ground 

DONE Sse eee 15, 047 
Raw bone......--- 20,001 
Basic slag...-..-... 673 
Bone black. .....- 393 
Bone ash....-.--.. 43 
Other phosphatic 

materials ..-...- 21 

Potash materials: 
Potassium sul- 

phates. -c-.- 3. 3, 785 
Potassium muri- 

Dba sews eA 5, 026 
Potassium nitrate. 2,900 
Potassium car- 

bouate.......... 1,365 
Kainite........... 2,183 
Manuresalts...... 2,001 
Nebraska potash. - 2,344 
Cement dust ...... 1, 657 
Furnace and flue 

GUStRene sae 893 
Alunite........... 89 
Kelp dried . 991 
Kelp ash .......... 635 
Kelp char . ‘ 5 
Tobacco waste. 16,672 
Wood ash and 

other plant ash. 2,881 
Manureash....... 637 
Feldspar...-.....- 73 
Stanae factory 

Wast@......-...- 708 
Other potash 

materials........ 9, 600 


Jan. 1, 
1918. 


644, 453 
233, 251 
97,323 
47,393 
8, 086 
411 


1, 434, 900 
315,175 


18,970 
17, 625 
261 
134 

33 


153 


9,734 


11, 274 
5, 794 


1, 452 
540 
260 

9,376 

3, 859 


1,920 
2, 804 
1,744 
1,551 
222 
19,511 


2,509 
1,356 

713 
1, 169 


9,087 


manufacturers. 


[2,000-pound tons.] 


Hees Kind of material. soe 
270,327 || Nitrogenous 
203, 070 materials: 
99,712 Sodium nitrate....| 55,782 
45,147 Ammonium sul- 
6, 336 phates sos ccs 24,591 
679 Cyanamid......... 19, 272 
Nitrate of lime. ... 129 
Ammonium phos- 
742,929 sphate:. 2.55... 1,911 
271,012 Tankage— 
Animal tankage 
24, 260 (high grade)... 67, 954 
16,172 Animal tankage 
235 (low grade)..-| 35,131 
163 Garbage tank- 
33 BPC sesso scicc 21,051 
Tankage(n.0.s.). 2,212 
109 Dried blood....... 17, 499 
Cottonseed meak..| 62, 446 
Fish scrap 
5, 668 (dried)...--.-... 22,456 
Fish scrap 
8, 767 (acidulated)....-| 10,753 
1,022 Castor bean 
pomace. ........ 5, 671 
1,129 12 C11 paar en ae 1, 782 
105 Hoof meal.. ae 1,470 
8 Hoofs and horns... 342 
7,166 Hide scraps. : 163 
4,820 Leather scrap “Or 
meal. . eae 2,171 
995 Wool waste. é 13 
1,155 Tartar pomace . Baa 2,421 
1, 956 Peat (dry). . 23 
1, 454 Peat (wet) .. f 1,000 
132 Peat (n.0.s. yi BOSSE este nee 
13, 533 Peanut meal...... 211 
Natural guano..... 23,941 
3,519 Base goods........ 179, 283 
551 Other nitrogen- 
707 ous materials. .. 8,777 
Millers cose ees 12, 937 
2,132 || Other materials (n. 
ONSS) Sateen sears 2, 889 
12, 835 
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Jan. 1, 
1918. 


104, 818 
22, 880 
5, 730 
348 


1,507 


43, 993 
26, 650 
18, 407 

1,343 
15,353 

107, 266 

16, 649 
7, 857 


12,095 


230, 464 


9,174 
16, 909 


2, 284 


June 30, 
1918. 
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IMPORTS AND EXPORTS OF FERTILIZER INGREDIENTS CF IMPORTANCE 


IN FOREIGN TRADE. 


Exports of phosphate rock, ground or unground, not acidulated. 


HIGH-GRADE, HARD ROCK. 
[2,240-pound tons. ] 


Destination. | 1913 1914 1915 1916 1917 1918 
Europe: Tons. Tons. Tons Tons Tons Tons 
Austria-Hungary: 22 2-3-2 36, 679 23 AGG Yee C2 eee SSeS SS Se Fee eee 
Belgium se ee ee ees oes 17,603 19) 405" 20 3 Sno |e eee eee eee nee 
Denmarktes S72 ek she gee 6, 000 19, 200 5,302 44004. S| See 
TP ATICE seeks aoe eee ae ce nee ee 8, 400 S200 acs = oe es a eee fates See 
Germany® ye tt sy 3 trac Fy es | 259,421 241, 560 V7ISSST . et ed cles eee Bees 
1 ALF a I SEO a ay ee are 8,775 OS D10 Le a oe ee oe ee oe See ene tS aga 
Netherlands} 2"- >= 22 | eee 76, 630 98, 623 3, 0085.62. 3. 24 oe See 
IN OE WAY so scc ne caine He nnt Ae eee ae SIS Se eee ee Sees ee ee ee eee eee ae eee 3,104 | 8,356 
Porcugnlee ee ee eee cee eee ASEaES 4,800 | 760 5,663)" 222. a ees 
ROUTAN A eee a es ee ee G300)| Sos. Set ae. Sees ie ee ee eee 
S] CPN pes hy a ad Re ee a ee 12,399 20,493 3,421 55920 |. 3k a eee eee 
Sweden ee eae ans 23,495 14,720 9,566 28,195 | 1, 559 | 13,551 
United Kingdom— 
dD aid EY OTG By oe pm ee ee 20,388 , 950 TAOOt aoe > eee 1, 850 
Scollands es ree ae 4,320 , 708 5 QUO 2222 Sy ee ee 
relanG eee ee ee ee eae 13,765 6000.) f=-2 een sla eee eo (as es ee 
North America: | 
SALISH GRANTS. pay. ae RES A Eee cole eee ee ol pak parses os beers i A 
Aad Beer eee er Pee yh ee se es eae 147 300 235 
MEXICO ear So ee eee Neen newer | SS | ae eee 10 
Wiest} -Indites—Cubaez. 2-225 es Se Se a eee pees ge eet | 45 
fa a) Ee eS = ee eae OEE = 494, 200 475,335 46,005 44, 330 14,963 | 24,047 
a — — — -—_ 
Recapitulation 
ITO De eee ees eee os eee ee | 494,175 475, 335 46,005 44,178 | 14,663 | 23,757 
orth Aanericad Soest a. 2 ee yal |e tan See jee eases 152 | 300 290 
Europe: | Dollars. | Dollars. | Dollars. | Dollars. | Dollars. | Dollars. 
AUS triA-Fain anys. s- See | 366, 790 ZA OOO one oe oe ei eee See ea ee epee SABE 
Belvinmes. fs oe tee £76; 080"| + dO4,050'|! x0 5 2d ep eee sera, SOE 
Denim arlew ny See es. eee 60, 000 192, 000 53, 620 42000) eae ee [ae ee 
Brace 2 be eee 4000 |b Sot eet ns dee eee ee Bab agcan jselriwe 2 ae 
Germanyers: .see eens ee ees 2, 594, 210 | 2,415,600 178,380 Fie 2h sl ecee es eee 
Cay eee De ee Pian be Se | 87, 750 102, 100) |2 so. = 3-5 2s shoe nce Oe ee eee 
Netherlands. > 4-88 sae oe het SAE] 766, 300 986, 230 30; 080 qo c.2 32 232) Boo 
SINT OT Wa ae ee os EI ee ee a eal ei Sa ee eee ee 31,040 61, 210 
EO LUD Oe. ee ase ce eet ee ee ene mye 48,000 7,600 56; 630° |b Slee eee 
FOUN AMI Se a Ame Ee ee ere | 63, 000 ve egreronee cote seen eee iceserneptee cones esses ar ee 
SP aise ee. ba ee ee | 123,990 204, 930 34,210 59,200 |. Les See ee 
Swedewes 25. Wyre ee ee | 934,950; 147,200 95,660 | 267,753 | 115,858 | 99,677 
United Kingdom | | 
Rodan |< a6 Stee ae ee es 203, 880 39,500 19000 fase Se a eee 9, 250 
SCOMand se Vee oe A ee 43, 200 97, 080 50; 100 oo ee ee 
Areas Se es cee re 2 | 137,650 60; 000) |f25.5 os calice B aceos |e eee 
North America: | | 
IS TELISHUETONG UPAS pens = Stet Se eee ere Me nN eeage  ee e 50) S2- eee eee 
Canada 7) aes 2 77 Me Sede OR | Sram 1,497 | 3,607 3,513 
Mexico esa ar ee ec te ee ee ee ae ee ee | Stirs Aries PSinartr rege fy Prsae N22 108 
WestiiIndies—Cupaee 2) 5 A RR. ee ee ee ee eee ee eee fae S ee a 615 
gs eS 2 rl SOP eS 4,942,000 | 4,753,350 460, 050 429,130 | 150,505 | 174, 373 
Recapitulation 
UL ODOM ae a ee een Lee | 4,941,750 | 4,753,350 460, 050 427,583 | 146,898 | 170,137 
North Aimericas333-52 3-2 ee PANTY be Sins Se | bao ee 1, 547 3,607 4, 236 
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Exports of phosphate rock, ground or unground, not acidulated. 


LAND PEBBLE. 


[2,240-pound tons.] 
Destination. 1913 1914 - 1915 1916 1917 1918 
Europe: Tons Tons Tons Tons Tons. Tons 
Austria-Hungary....-.-.--.--------|----------- 3) WL) | a oobe shoadd edoonoscosE |booogoooed locascooss 
Beletumiee hs Sota. eee ek ee alee 106, 998 129, 537 AD 800n aioe fo ois alee cements 4,769 
Denmanrkee.o-eec | see Ss gee 15, 950 6, 200 MOODS | zee ee kcersee sae are ool es re 
PWANCON ge se sce tae kee Sees 113, 014 159, 927 5, 900 14, 537 14, 536 10, 438 
Gernanyacen cs oo eA ae we nk 104, 470 122, 316 SEDO! edo cece ste afew see c eel cence 
LN HEL? oe 2k ica es aN ae RT 78, 172 114, 601 22, 055 2, 864 6, 069 1,440 
iNet herlandsiec stesso b ces Senses 77, 293 124, 579 15, 084 45, 289 285686; secon 
PORGUPAleee ee e s sok he ae oe cifnie os efeie sei=e aS S008 eee eee Sei || Sista eee oe eee 

Paine cae ee ee ee ws 54, 599 53, 928 51, 839 75, 987 61, 897 32, 359 
Simedenperen eee tl es 18, 960 34,400 Eo ecce ss 23, 280 17, 867 4, 357 
United Kingdom— 

Bn ele se ed ce odo Se ai 83, 584 104, 840 49, 642 34, 656 16, 794 28,115 

Scotlands ee was eo Sie os 30, 800 13, 980 10,070 19, 376 4, 699 5, 100 

Inelanid®s <> Sac s83,.3 2 ols sees 22, 300 40, 400 33, 400 31, 483 7, 540 4,000 
North America 

BRAM AMES wee eset ek. Pe ots See 4,366 118 3, 000 3, 734 4,004 5, 545 

WVjesteln dies —Culpass eae ek Seis ok ee Ieee ee le ce aoe hh So tes 6, 002 14, 786 
ANTES APY of oer oe a te ee 67, 392 S8\004 seis eee Ba ae Pau cet vane ieraarete ote are lem eaereerage 
Ocean Britisn>—ANUSUrAN ass. 2 6 s/o acc|(Joscie s+. ce |2esc7se = Se Jal ees et Anarene aCe lesrierarin aoe 

otaleere ee ee ye eer 777, 898 | 1,000, 630 222, 472 255,206 | 178,094 | 110,909 

Recapitulation: 

URN OSS eee es eee 706, 140 912, 508 214, 340 251,472 | 168,088 90, 578 
North PATNOTI COsa Ss eis os since 4,366 118 5 3, 734 10, 006 20, 331 
IAS eine eae ie OS Se 67, 392 S85 004 eer tae Sal eiot caper aS Ok toe Seo ee eve 
OCCA ates tee seen i SESS a eee eis Se Gel Zeer henna He Sees a ale eeeeye eee 

Europe: Dollars Dollars Dollars Dollars. | Dollars. | Dollars 
SATISUTIASETUN PANY fence ein elo icieecice USS OOOH Rae epee histo lc, ayo yaiscies Seal emia eee 
BeleiuiMsic. 6 jaeh oes ss ee se ass 641, 985 765, 210 GUSS00s 2a Se eco 16, 930 
WMonmankes. = ose. 628 95, 800 37, 200 482000 Gc Wet cele sae = oe So Ae Seem 
HURANICC are eee eee Geese Nee 674, 284 943, 603 35, 400 52,977 38, 648 41,774 
Germany pee ee ok ee 607,224} 694,146 303003 hoo: ete bene Pale eeuaeee 
IAW 6 Soc d Seon ees ao ele ee eee 451, 160 669, 556 122, 030 17, 184 16, 387 4, 320 
Netherlandss cee anh ea hose. 451, 558 731, 780 a) 254, 454 130, (RUA eae 
ORG UC Ale eee ee a Bre ia SOS Se as ic oe 24} ol WU enone neae PANU DA See wees Seles anee ao 
SUA See e DBE Bee ee 317, 554 313, 968 307, 640 412° 662 | 263,022 | 151,467 
SISO LTT Sots see Sena ee ean eta 113, 760 2065400" |" soa oe 123, 012 88, 261 24,055 
United Kingdom— 

IBA Wao Ens ses ar ae ee ere 493, 111 621, 740 293, 622 172, 244 47,765 | 119, 502 
COP AMG ee ce en ee ts 181, 800 83, 880 58, 97, 040 20, 300 18, 337 
Seclande, See,oo S022. once St 119, 100 219, 600 186, 100 154, 037 63, 531 15,000 

North America 
Wanadieer eee pe mais. ee oe Soe ee oe 26, 274 562 18, 000 20, 267 15, 229 21, 511 
WVGS Gp linei eS Clones oe sso oe ese | Sasicsain is oo Sbinccinin ee sltose cose a4 bal terre elasien.e 21, 329 43, 487 

J ASTER WO a Ss ees ta ey Sra ea a ee 404, 352 ER GLY i Lp ee AL Meee ee pet a Mega Ss Z| a ta 

Ocenia —Privish Australia. .o. 55 os cc ce hee sina leceiess' cnet PAE 1.0 ee Se el emetic at Sar Aris S- 

ROpale sect e sees heh a 4,577, 962 | 5, 857, 969 | 1,276, 759 | 1,324, 877 | 705,251 | 456,383 

Recaptulation: 

LE DEPOTS ELE Seeks Sas Se eae 4,147, 336 | 5,333, ss 1, 233,099 | 1,304,610 | 668,693 | 391,385 

INOrthwAImenicas sos. 20.8) 5 fe Sl k 26, 274 18, 000 20, 267 36, 558 64, 998 

PANS [ee erm eee bance ee A Sk 404, 352 523, 04 PS ws tere | Oe Eats Sle econ 5 Soyetal| eee ceratcie ote 

O Cea aren eae ee eee sae cee lio sists tole cid sll aaisccieee ales PDE sobs soeobaloveedhcassloosHoseac 

Imports of nitrate of soda from Chile, 1909 to 1918, inclusive. 
Year. Quantity. Value. Year. Quantity. Value. 
Tons. Dollars. Tons. Dollars. 

Oe ee Se ee = Seana S29 12451 PN 2068083 NH O14 2) oe ee 252 a 561,209 | 17, 808, 763 

POTD ESR ae te te ees 2 BOS. dG, eet G: 2255-206" || 1915s sees. Se eas 577,120 | 16,355, 595 

BOUT oo ee at oe oe oes 528) 435: 15, 196;244- 812 Is 1O1G ao a 1,067,005 | 31,911, 384 

LOUIE RES Spice eee eee rae 475. 960) | 15; P23852108 || VOM 2 ese ne aes ik 261, 659 44° 231, 240 

NOT SE NE ee ioe asus 573, 3) |=. 195942, 499) 1918 ee es SE 1 606, 498 | 70, "103, 459 


ce en eS Ee, a eee 


—e——E=———x= ooo — "7 - — — - _ — ett. a a 
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GOVERNMENT PUBLICATIONS PERTAINING TO FERTILIZERS. 


Note.—The following publications were all issued by the United States Department of Agriculture 
unless otherwise indicated. 


GENERAL. 


Agricultural production for 1919. Secretary Cire. 125. 27 p. 1919. ‘‘Fertilizers,’’ 
p. 23. oe 

Beavers, J. C. Farm practice in use of commercial fertilizers in South Atlantic 
states. Farmers’ Bul. 398. 24 p. 1910. 

Commercial stocks of fertilizer and fertilizer materials in the United States as re- 
ported for October 1, 1917, Secretary Cire. 104. 12p. 1918. 

Farm fertilizers. Plant Industry. B.P.I.631. No. ‘“‘A’’-72. 8p. 1911. 

Farm fertilizers. Plant Industry. B.P.1.692. No. ‘‘A’’-77. 14p. 1911. 

Fertilizer. War. Industries Board. Price fixing bulletin, no. 8. Mimeographed. 
33 p. November, 1918. 

Fry, William H. Identification of commercial fertilizer materials. Dept. Bul. 97. 
13 p.. 1914. 

Gardner, F. D. Fertility of soils as affected by manures. Soils Bul. 48. 50p. 1908. 

Gardner, F. D. Manurial requirements of Leonardtown loam soil of St. Mary County, 
Maryland. Soils Cire. 15. 13 p. 1905. 

Gardner, F. D., and Bonsteel, F. E. Manurial requirements of the Cecil silt loam of 
Lancaster County, South Carolina. Soils Cire. 16. 7p. 1905. 

Gardner, F. D., and Bonsteel, F. E. Manurial requirements of the Portsmouth sandy 
loam of the Darlington Area, South Carolina. Soils Cire. 17. 10 p. 1905. 
Loew, Oscar. The physiological réle of mineral nutrients in plants. Plant Industry 

Bul. 45. 70 p. 1903. 

McBryde, J. M. Fertilizers for cotton. Farmers’ Bul. 14. 31 p. 1894. 

Mercier, W. B.,and Savely, H. E. Farm manures and fertilizers. States Relations 
Service. S.R.S. Doc. 30. 14p. 1916. 

Pogue, Joseph E. The mineral industries of the United States: fertilizers: an inter- 
pretation of the situation in the United States. Smithsonian Institution, Bul. 
102, pt. 2. 22p. 1917. 

Report on fertilizer industry, 1916. Federal Trade Commission. xx+269 p., 10 pl. 
1916. (Same issued as S. Doc. 551, 64th Cong., 1st sess.) 

Ross, William H. Fertilizers from industrial wastes. Yearbook 1917, p. 253-263. 
Sep. 728. 

Ross, William H. The use of radioactive substances as fertilizers. Dept. Bul. 149. 
14p. 1914. 

Schroeder, J. P. Fertilizer value of city waste. Part II, Utilization of garbage waste. 
Reprint from the Journal of industrial and engineering chemistry, v. 9, no. 5, p. 
513. May, 1917. 

Skinner, J. J., and Beattie, J. H. City street sweepings asa fertilizer. Soils Circ. 66. 
8p.) Ok 

Turrentine, J. W. Preparation of fertilizer from municipal waste. Yearbook 1914, 
p. 295-310. 2 fig. Sep. 643. 

Voorhees, Edward B. Commercial fertilizers, composition and use. Jarmers’ Bul. 
44. rev.ed. 37p. 1906. 

White, H.C. Manuring of cotton. Farmers’ Bul. 48. 16 p. 1897. 

Whitney, Milton. Fertilizers for corn soils. Soils Bul. 64. 31 p. 1910. 

Whitney, Milton. Fertilizers for cotton soils. Soils Bul. 62. 24 p. 1909. 

Whitney, Milton. Fertilizers for potato soils. Soils Bul. 65. 19p. 1910. 

Whitney, Milton. Fertilizers for wheat soils. Soils Bul. 66. 48 p. 1910. 
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Whitney, Milton. Fertilizers on soils used for oats, hay, and miscellaneous crops. 
Soils Bul. 67. 73 p. 1910. 

Woods, A. F. Fertilizers for special crops. Yearbook 1902, p. 553-572. 

Woods, A. F. The relation of nutrition to the health of plants. Yearbook 1901, p. 
155-176. pl. II-VIII. Sep. 225. 


AMMONTA. 


Boykin, E. B. Comparative value of whole cotton seed and cottonseed meal in ferti- 
lizing cotton. Farmers’ Bul. 286. 14 p. 1907. 

Brown, Frederick W. The sources of our nitrogenous fertilizers. Yearbook 1917. p. 
139-146. Sep. 729. 

Gale, H. S. Our mineral supplies—nitrates. U.S. Geol. Surv. Bul. 666-Z. 4 p. 
[1917.] 

Gilbert, Chester G. Sources of nitrogen compounds in the United States. Smith- 
sonian Institution, Pub. 2421. [2]+12p. 1916. 

Lathrop, Elbert C. The nitrogen of processed fertilizers. Dept. Bul. 158. 14 p. 
1914. 

Method of sale of nitrate of soda to farmers by the United States Government. Sec. 
Cires 78.) py. 1918: 

Schreiner, Oswald, and Skinner, J. J. Nitrogenous soil constituents and their bear- 
ing on soil fertility. Soils Bul. 87. 84p. 1912. 

Scott, Ernest Kilburn. The manufacture of nitrates from the atmosphere. Smith- 
sonian Institution Pub. 2291. [1]+359-384 p., il., 1 pl., 2p. of pl. 1914. (From 
Report, 1913.) 

Stuntz, 8. C., comp. Reference list of electric fixation of atmospheric nitrogen and 
use of calcium cyanamid and nitrate on soils. Soils Bul. 63. 89 p. 1910. 
Turrentine, J. W. Nitrogenous fertilizers obtainable in the United States. Dept. 

Bules7. 12 p. 1913. 

Turrentine, J. W. The fish-scrap fertilizer industry of the Atlantic Coast. Dept. 
Bul. 2. 50p. 6pl. 1913. 

Turrentine, J. W. Utilization of fish waste of the Pacific Coast for fertilizer. Dept. 
Bul. 150. 7lp. 6pl. 1915. 

LIME. 


Loew, Oscar, and May, D. W. The relation of lime and magnesia to plant growth. 
Plant Industry Bul.1. 53p. 3pl. 1901. 

Loughlin, G. F. Lime in 1916. U.S. Geol. Surv., Mineral resources of the United 
States, 1916, pt., 2:4, p. 433-462. 

Loughlin, G. H. Our mineral supplies—limestone and lime. U.S. Geol. Surv. Bul. 
666-R. 6p. [1917]. 

Shorey, Edmund C. The principles of the liming of soils. Farmers’ Bul. 921. 30 p. 


5 fig. 1918. 
Stone, R.W. Our mineral supplies—gypsum. U.S. Geol. Surv. Bul. 666-E. [1917]. 
3 p. 


Wheeler, H.J. The liming of soils. Farmers’ Bul.77. Rev.ed. 23p. 1905. 
MANGANESE. 


Hewett, D. F. Our mineral supplies—manganese. U.S. Geol. Surv. Bul. 666-C. 
91a 12 p. 

Skinner, J. J., and Reid, F.R. The action of maganese under acid and neutral soil 
conditions. Dept. Bul. 441. 12 p. 1916. 

Sullivan, M. X., and Robinson, W. O. Manganese as a fertilizer. Soils Circ. 75. 
Sp. 1913. 
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MANURE. 


Beal, W. H. Barnyard manure. Farmers’ Bul. 192. 32p. 1904. 

Brodie, D. A. Handling barnyard manure in eastern Pennsylvania. Farmers’ Bul. 
978. 24p. 4fig. 1918 

White, H.C. Barnyard manure. Farmers’ Bul. 192. 16 p. 1897. 


PEAT. 


Turp, James S. Peatin 1915. U.S. Geol. Surv., Mineral resources of the United 
States, 1915, pt. 2:34. 4p. 
PHOSPHORUS. 


Stone, Ralph W. Phosphate rock in 1917 with notes on phosphorus. U. S. Geol. 
Surv., Mineral resources of the United States, 1917, pt. 2:3, p. 7-18. 

Stone, R. W. Our mineral supplies—phosphate rock. U. S. Geol. Surv. Bul. 
666-J. [1917] 4p. 

Waggaman, W. H., and Wagner, C. R. Analysis of experimental work with ground 
raw rock phosphate as a fertilizer. Dept. Bul. 699. 119 p. 1918. 

Waggaman, William H. The manufacture of acid phosphate. Dept. Bul. 144. 28 p., 
5 pl. 1914. 

Waggaman, William H., and Fry, William H. Phosphate rock and methods proposed 
for its utilization as a fertilizer. Dept. Bul. 312. 37 p. 1915. 

Waggaman, William H. Phosphate rock our greatest fertilizer asset. Yearbook 
1917, p. 177-183. Sep. 730. 

Waggaman, William H. The production and fertilizer value of citric-soluble phos- 
phoric acid and potash. Dept. Bul. 143. 12p. 1914. 

Waggaman, William H. A report of the natural phosphates of Tennessee, Kentucky, 
and Arkansas. Soils Bul. 81. 36p. 4pl. 1912. 

Waggaman, William H. Report on phosphate fields of South Carolina. Dept. Bul. 
18. 2 peopl. sho AST. 

Waggaman,W.H. Review of phosphate fields of Florida. Soils Bul.76. 23p. 1911. 

Waggaman, W. H. A review of phosphate fields of Idaho, Utah and Wyoming. 
Soils Bul. 69. 48 p. 1910. 

Waggaman, William H. The utilization of acid and basic slags in the manufacture 
of fertilizer. Soils Bul. 95. 18 p. 1913. 


POTASH. 


Brown, Frederick W. Importance of developing our natural resources of potash. 
Yearbook 1916, p. 301-310. 3 fig. Sep. 717. 

Cameron, Frank K. Possible sources of potash in United States. Yearbook 1912, 
p. 523-536. Sep. 611. 

Cameron, Frank K. Potash from kelp. U.S. Dept. Agr. Rpt. 100. 122 p., xl pl. 
1915. Atlasof69 maps 1914. 

Cushman, Allerton S. The use of feldspathic rocks as fertilizers. Plant Industry 
Bul. 104. 32 p. 1907. 

Free, E.E. Aninvestigation of the Otero Basin, New Mexico, for potash salts. Soils 
Cire. 61. 7p. 1912. 

Gale, Hoyt S. Our mineral supplies—potash. U.S. Geol. Surv. Bul. 666-N [1917] 
4p. 

Mid-year statistics on production of potash. U.S. Geol. Surv., Press Bul. 379, p. 4. 
Sept. 1918. 

Phalen, W. C. Potash salts 1915 with bibliography by W. C. Phalen, with simple 
tests for potash by W. B. Hicks. U. S. Geol. Surv., Mineral resources of the 
United States, 1915, pt. 2, p. 95-133. 
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Potash from kelp and alunite, sugar manufacture, cement, etc. U. S. Geol. Surv., 
Press Bul. 366, p. 3-4. May, 1918. 

Potash, Domestic Production of, in 1918. U.S. Geol. Surv., Press Bul. 399, p. 1. 
February, 1919. 

Ross, W. H. The extraction of potash from silicate rocks. Soils Circ. 71.10 p. 1912. 

Ross, William H., Merz, Albert R., and Wagner, C. R. The recovery of potash as a 
by-product from the cement industry. Dept. Bul. 572. 23 p. 1917. 

Skinner, J. J., and Jackson, A. M. Alunite and kelp as potash fertilizers. Soils 
Cire. 76. 5p. 1913. 

Stockett, A. W. The potash situation, Bureau of Mines, War Minerals Investigations 
Series No. 2. 13 p. 1918. 

Turrentine, J. W. The occurrence of potassium salts in the salines of the United 
States. Soils Bul. 94. 96 p. 1913. 

Waggaman, William H. Alunite asa source of potash. Soils Circ. 70. 4p. 1912. 

Waggaman, William H. The production and fertilizer value of citric-soluble phos- 
phoric acid and potash. Dept. Bul. 143. 12p. 1914. 

Waggaman, W. H., and Cullen, J. A. The recovery of potash from alunite. Dept. 
Bul. 415. 14p. 1 fig. 1916. 

Young, G.J. Potash salts and other salines in the Great Basin region. Dept. Bul. 61. 


96 p. 8fig. 1914. 
SULPHUR. 


Smith, Philip 8. Our mineral supplies—sulphur. U.S. Geol. Surv. Bul. 666-B. 
[1917] p. 7-10. 

‘Smith, Philip 8. Sulphur, pyrite and sulphuric acid in 1916. U. S. Geol. Surv., 
Mineral resources of the United States, 1916, pt. 2:28, p. 403-432; 1917, pt. 2:4, 
p. 19-62. 

Stone, R. W. Our mineral supplies—gypsum. U. 8. Geol. Sury. Bul. 666-E. 
[1917] 3 p. 

Waggaman, William H. The production of sulphuric acid and the proposed new 
method of manufacture. Dept. Bul. 283. 39p. Ilfig. 1915. 
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